Single-chain immunotoxin fusions between anti-Tac and Pseudomonas exotoxin: relative importance of the two toxin disulfide bonds.
Anti-Tac(Fv)-PE40 is a recombinant single-chain immunotoxin in which the variable heavy and light domains of the anti-IL2 receptor antibody, anti-Tac, are connected to each other by a peptide linker and then fused to PE40, a truncated form of Pseudomonas exotoxin (PE). This fusion protein has four disulfide bonds: one in each of the two variables domains, one in domain II (Cys 265-287), and one in domain Ib (Cys 372-379) of PE. To study the importance of the disulfide bonds of the toxin to the activity of single-chain immunotoxins, we constructed mutants in which either the cysteines in the toxin were changed to alanines or the amino acids 365-380 of PE were deleted. We began this study with anti-Tac(Fv)-PE40 and a more active variant, anti-Tac(Fv)-PE40KDEL, in which the carbonyl terminus is changed from REDLK to KDEL. From these proteins we made anti-Tac(Fv)-PE40(4)A and anti-Tac(Fv)-PE40KDEL4A, respectively, by converting cysteins at amino acids 265, 287, 372, and 379 of PE to alanines. This change resulted in a 20-100-fold loss of activity toward human target cells, but no significant change in binding affinity to p55. To determine the importance of the second toxin disulfide bond, we removed amino acids 365-380 from anti-Tac(Fv)-PE40, anti-Tac(Fv)-PE40KDEL, and anti-Tac(Fv)-PE40KDEL4A, resulting in anti-Tac(Fv)-PE38, anti-Tac(Fv)-PE38KDEL, and anti-Tac(Fv)-PE38KDEL2A, respectively.(ABSTRACT TRUNCATED AT 250 WORDS)